Abstract With the continuous progress of China's industrialization, problems with the environment, health and safety (EHS) have become increasingly prominent. A study on EHS managers' competency model shall help Chinese enterprises build up an EHS professional team and accomplish EHS managerial goals. This article adopts the "behavioral event interview" (BEI) method to extract characteristic indexes for EHS managers, and then conducts a questionnaire-based survey to collect data to establish and validate a basic competency model for Chinese EHS managers.
Introduction
Environmental pollution, occupational health hazards and work safety have drawn increasing public attention. Against this backdrop, managerial systems of corporate environment, health and safety (EHS) have been developed gradually, and applied in many large domestic enterprises. Better EHS management for an enterprise means foreseeable improvement in its environmental governance, occupational health and safety performance. Undoubtedly, EHS management plays an important role in a firm's sustainable development.
However, surveys have shown that the lack of qualified EHS managers undermines the performance of EHS management in China. EHS mangers' overall quality has a vital impact on EHS management in a corporate, whereas competency indicators can report EHS mangers' capability and qualifications. Given the current EHS pressure that Chinese enterprises are facing, it is necessary and urgent to explore the competency of EHS managers in Chinese enterprises. This study, based on the relevant competency literature, intends to construct a competency model for Chinese EHS managers.
Overview of EHS Management and Competency Literature

EHS Management
EHS management refers to a company's administrative behaviors to avoid potential hazards, and its ability to reduce potential personnel injury, property loss and environmental pollution through risk analysis and hazard identification (Zhang, 2008) . In the early 20 th century, as the modern industry emerged and developed rapidly in Western countries, production incidents and environmental pollution occurred one after another, causing a large number of personnel injuries and property losses. Companies began to set up positions for safety management and EHS training. In the 1930s, Western countries appointed government officials to supervise work and production safety, promulgate laws and regulations on labor safety and occupational hygiene. In doing so, developed countries gradually established good systems to maintain workplace safety, which becomes the rudiment of modern safety management (Chen, 2006) . As the main body of EHS management, EHS managers refer to professionals who plan, implement, supervise, evaluate and improve affairs concerning EHS during the production and operating processes in enterprises. In daily work, they are mainly responsible for the planning of EHS projects, identification of work hazards, evaluation and risk control, personnel training, managing operational indicators, managing project changes. The overall capability of EHS managers is one of the main factors influencing the performance of an organization's EHS management. EHS managers' comprehensive qualities are mainly reflected by several competence features. Only when these features match with the goals of the organization's EHS management and job requirements, can the EHS managers fully employ their talents and expertise to the operation of EHS system. An EHS manager is neither the traditional engineering nor a technical expert, but managerial personnel. However, most Chinese domestic enterprises require a safety engineer certificate as a must when recruiting new EHS staff. On the contrary, the fact is that, in China, there are no well-established professional standards or career certificates that can combine the affairs of environment, health and safety all together and that imbed managerial components of corporate operation. Consequently, this situation becomes a bottleneck that restrains the selection, placement and promotion of the right EHS managers (Wang, Gao and Wei, 2010) .
Review of Competency Studies
Along with the changes of production and managerial environment, traditional job analysis methods can hardly meet the needs of modern human resource management. Under such circumstances, scholars developed the concept of competency, trying to explore the potential and deep-seated characteristics such as motivation, trait, self-image, attitude, values, expertise, knowledge and behavioral skills to differentiate the capacities that can frame outstanding performance and ordinary performance (Gao, 2009) . Managers working in contemporary organizations often focus more on results than on the people who achieve those results. However, regular performance appraisal of employees is critical to improving the efficiency and output of an organization. Performance appraisal has changed significantly over the past decade. Companies today are looking for certain key characteristics, known as competencies that can help people in their field to achieve success. Managers and employees need to focus on those competencies, especially during performance review (Kessler, 2008) .
Since being proposed by McClelland (1973) , the concept of competency has been studied by many scholars and expanded into the research of competency model. A competency model is the combination of selected characteristics of the total that meets the specific circumstances and challenges, and is generated through comparing between the outstanding performance and ordinary performance (Richard, 1997) . A competency model can be the basis of establishing the system and standard of human resource management, which is widely used in the functions of recruitment and selection, training and development, performance evaluation, individual counseling, incentive design, career development, succession planning, and change management (McLagna, 1996) .
By interviewing over 2 000 managers through "behavioral event interview" (BEI), Boyatzis (1982) concluded that a managers' competency model is comprised of six feature clusters, namely goal and action management, leadership, staff management, directing subordinates, care for others, and specialized knowledge. Other scholars investigated high-level executives' competency. For example, Spencer and Spencer (1993) suggested that there are four kinds of competence features that could be used to distinguish superior entrepreneurs and ordinary ones. They are 1) the achievement kind-initiative, capturing opportunities, perseverance and caring for qualities; 2) personal growth kind-being self-confident; 3) control and instruction kind-monitoring; and lastly 4) caring-others-kind-establishing relations.
In recent years, Chinese scholars have also done a great deal of studies on competency model. Following the approach of BEI (behavioral event interview) technique, Shi et al. (2002) proposed that a competency model of managers in Chinese communication industry consists of 10 features: influence, organizational commitment, information seeking, desire for achievements, team leadership, insight of interpersonal relationship, initiative, awareness of serving customers, self-confidence, and developing others. Similarly, Zhong and Shi (2004) constructed a competency model for high-performance managers in Chinese family businesses, including authoritative guidance, initiative, capturing opportunities, information seeking, organizational awareness, command, kindness and care, self-control, self-confidence, autonomous learning and influencing others.
Furthermore, Chinese scholars have also conducted research on EHS management. Wang et al. (2003) gave a detailed introduction of the EHS management system of Motorola (China) Electronics Limited. Li et al. (2005) summarized the EHS system of the construction industry in China. Xu (2006) conducted research on EHS management from the perspective of corporate social responsibility in China. Wang and Ma (2007) found that since EHS management emphasizes hazard prevention, total participation and total control, it should be adopted as a systematic mechanism. More recently, Wang, Gao and Wei (2010) proposed that a nation-wide EHS manager certificate system should be established in China.
However, there are gaps in existing literature on competency and competency models both at home and abroad: 1) current studies on competency are mainly based on observations or description. Systematic empirical studies are serious lacking; 2) most studies of Chinese scholars on EHS management about the EHS management system are based on certain industries rather than on individual professionals; 3) there have been no studies that combine the three areas-environment, health, and safety together to discuss the professional competency in literature both at home and abroad. Therefore, this paper aims to contribute to existing research by filling the above gaps.
Research Methods
This study adopts an empirical design consisting of three steps: first, selecting best indicators of EHS managers' competency according to the BEIs and analysis of interview contents; second, conducting a questionnaire survey based on indicators selected; third, performing an exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) on the survey data, and then deriving a competency model of corporate EHS managers in China.
Survey Samples
The interviewees of the BEIs were EHS managers with good performance in their companies. One part of their performance was based on well EHS management statistics, while the other was based on comments from colleagues of these managers. Due to the time limit and the range of the interviewees' selection, a total of 24 senior EHS managers were selected from big cities like Guangzhou, Zhongshan, Shanghai, Suzhou, and Wuhan to participate in one-hour interviews. Most participating managers came from foreign-owned enterprises, because EHS management in these enterprises is relatively well developed, as compared with domestic enterprises.
The questionnaire-based survey lasted five months from August 1 st to
December 20 th , 2009. Participants being surveyed were professionals related to EHS management, mostly from cities in the Pearl River Delta, and others from Shanghai, Hangzhou, Suzhou, Wuhan, and Changsha. The questionnaires were delivered in 3 ways: 1) directly handed out to the interviewees of the BEI and retrieved immediately after the interview; 2) delivered during the break of classroom trainings of EHS staff held in different locations and retrieved afterward; 3) delivered and retrieved online through asking for selected companies' help and encouragement to their EHS staff. Two sets of sample data were analyzed in this research: one set from questionnaires in written form was used for EFA; and another set from those in electronic edition was used for CFA.
BEI and questionnaire
The BEI is an exploratory technique for open behavior review, asking interviewees to describe three most successful and three worst events in detail from their work experience. Then the researchers analyzed the contents of the interviews to determine the competence features of the interviewees. Through these analyses, the behavior of the person with superb achievements could be summarized to determine the indicators of this role's competence features. The BEI technique used in this study combined structural and semi-structural questions together. Based on the BEI outlines, the interviews were conducted with EHS managers to understand basic tasks, duties, responsibilities, and requirements of their jobs and their successful and unsuccessful stories or events during the last one to two years. Then analyses were done on the behavioral characters of those events or stories to study the interviewees' competency and further explore which ones can help them acquire even better job performance.
The questionnaire method is to use strictly-designed psychometric items or questions in written form to collect materials and data from the objects being studied (Wang and Chen, 2002) . The questionnaire used in this study was compiled according to previous literature and the competence indicators identified from the pilot BEI of EHS managers. The response of the questions accompanied with the five-point Likert scale, and the participants could choose any point from 1-5 according to their own facts or judgments. The collection of the participants' choices is the supporting data for following analyses.
Because this EHS managers' competency survey was the first one held in China, there was no mature or validated questionnaire to refer to. The questionnaire was actually developed by the authors and the research team. The design of the questions was to combine qualitative and quantitative ones together: qualitative questions were mainly designed to get the competency indicators of EHS managers, and quantitative questions were designed to get the objective judgment on items and facts. In the questionnaire, most items of question were set according to the competency indicators from the BEI analysis, and the other items were based on the literature review and the O*NET career development questionnaire.
Data Processing
The audio recordings and transcripts of the interviews were used to sort, analyze and encode the interview contents. Then SPSS 13.0 was used to count the number of key behavioral events reflecting competencies.
After the initial questionnaire survey, SPSS 13.0 was used to do EFA on the 247 paper questionnaires to check the structure of the competency. Principal component analysis (PCA) was used to extract the components of competency, and then varimax was used to analyze their mutual relationships. Once the competency model was extracted, corresponding option of items in the questionnaire were revised according to the selected competency indicators. In addition, another questionnaire was administered online with 134 responses collected. Finally, LISREL 8.72 was used to conduct CFA to verify the validity of the results.
Data Analysis
Analysis of the BEI Results
Based on the relevant literature and expert advice, EHS managers' competency dimensions were developed. Through coding and analyzing the audio records and manuscripts of BEI, we identified the key behaviors and events of EHS managers. According to EHS managers' job description, requirements of businesses, and the McBer competency dictionary, frequency analysis of key behavioral events were done to extract significant indicators (entries) with significance test and its results. These indicators were problem-solving ability, knowledge of EHS engineering, EHS laws and regulations, written communication, sensitivity to problems, conversation skills, self-directed learning, coordination, information gaining, decision-making ability, communicating with people within the organization, team spirit, developing others, motivation for achievement, initiative, self-control, press-bearing ability, flexibility, attention to details, integrity, and analytical thinking. These 21 indicators are the primary competency indicators for EHS managers in Chinese enterprises.
Exploratory Factor Analysis
The result of EFA is presented in Table 1 below, consisting of 21 competency indicators of EHS managers.
As shown in Table 1 , the following seven indicators have the highest test values: developing others, self-control, EHS laws and regulations, sensitivity to problems, communicating with colleagues within the organization, problem-solving ability, and pressure-bearing ability. Note: Most of the competence indicators are items with average score above 3.9; the rest are items with score under 3.9, but considered as the very important by the EHS professionals, e.g., self-control.
The naming of these indicators comes from an induction of the behavioral features of the EHS managers with referring to the Competency Dictionary.
Through studying the competency model, IBM previously identified the following competency indicators for their excellent mid-level managers: verbal communication skills, planning and organizing skills, self-confidence, written communication skills, risk tolerance, and administrative capacity (Rifkin and Fineman, 1999) . After studying consultancy activities of most Australian management-consulting agencies, Allwood et al. (1997) found that five personality factors were the core assessment indicators used for evaluating managers' performance, including interpersonal skills, decision-making ability, planning skills, and organizing skills. According to Selmer (2004) , senior human resource managers' competency indicators include knowledge of human resources, knowledge of finance and business, business connections, innovation and crisis management capacities, organizing skills, labor relation strategy, interpersonal skills, and change management. Rosenbaum (2001) suggested seven new competency indicators for sales manager, namely self-evaluation, continuous learning, keen insight of customers' demand beyond the products, integration of internal resources, combination of the strategic targets of both customers and suppliers, development of loyal relationship between customers and suppliers, and comprehension of the financial implication caused by decision making.
Compared with the above research findings, except for managers' general competence indicators such as communicating with people within the organization, decision-making ability, written communication, conversation skills, and integrity, particular personality and skill indicators essential to EHS managers' competency and performance can be identified. These particular indicators include developing others, self-control, EHS laws and regulations, sensitivity to problems, problem-solving ability, pressure-bearing ability, and knowledge of EHS engineering.
Similarities of Estimated Variables
The EFA model requires certain correlation among the factors. The Kaiser-Meyer-Olkin (KMO) value of the correlation was obtained by Bartlett's Test of Sphericity. Results showed that KMO, the statistical indicator of the correlation of variables, equaled 0.895, displaying no marked difference among the question items in the questionnaire, so the result is suitable for factor analysis. The Bartlett's Test of Sphericity also reached a significant level, reflecting certain relationship among the items so that the values are effective. Details are shown as follows: The EFA model extracted a total of five factors. However, a few problems existed in the classification of indicators. For example, motivation for achievement, which loaded on Factor 2 was deleted due to low value (0.4); similarly, self-directed learning, with loaded on Factor 4 (0.34) and 5 (0.21), respectively, were deleted. The results of the second PCA after adjustment are shown in Table 3 . 
Factor Labels and Explanation
Five factors can be extracted from the PCA, which are basically the same with our conception of the dimensions of EHS managers' competency. These factors are named according to the content of items (indicators) in the questionnaire. Factor 1 includes four indicators-team spirit, initiative, communication within the organization, and developing others, which reflect the tendency of EHS managers to coordinate with the team and partners. Therefore, according to this connotation, Factor 1 is labeled "teamwork."
Four entries are included in Factor 2-conversation skills, coordination ability, written communication ability, decision-making ability, reflecting the EHS managers' ability to communicate and make decisions. Hence Factor 3 is named "communicating and decision-making."
Factor 3 contains five indicators-self-control, flexibility, attention to details, press-bearing ability, and integrity, which reflect the personal traits of EHS managers. Accordingly, this factor is called "personal traits."
Factor 4 consists of four indicators-problem-solving, sensitivity to problems, analytical thinking, and information gaining, reflecting EHS managers' ability to solve problems. As a result, Factor 4 is named as "problem-solving."
Factor 5 includes two entries-knowledge of EHS engineering, and EHS laws and regulations, reflecting the professional ability needed by EHS managers. So it is named as "professional EHS knowledge."
Reliability Tests
High reliability of the questionnaire was found after calculating the reliability by Cronbach' α. As shown in Table 3 , α for each factor is 0.75, 0.77, 0.75, 0.73 and 0.71, respectively, and all of which were above 0.7. In addition, the total reliability of the questionnaire was as high as 0.89, showing that all the 5 dimensions of the EHS managers' competency are highly reliable.
Confirmatory Second-Order Factor Analysis
After identifying the structure of the competency model by EFA, the result still needs to be confirmed by CFA. Due to the lack of a mature competency model of EHS managers and a corresponding scale of the competency that can be referred to, the conception and drafted indicators of EHS managers' competency in this paper were initially deduced from literature review and BEIs of selected EHS managers. The CFA would find out whether the competency structure fits the real data or not.
After revision line with the competency indicators, the questionnaire was administered again via an online survey. LISREL8.72 was used to do the confirmatory second-order factor analysis on the 134 collected responses, with the result shown in Table 4 . The structure model of second-order factors of EHS managers' competency is shown in Fig. 1 . Data in Table 4 shows that, the ratio of the Chi-square divided by DOF (χ 2 /df) was 1.81, less than 2; the RMSEA index of 0.06 means the model fits well; the CFI index equals 0.97, indicating a high degree of fitting. From these indexes, it is fair to say that the competency model of EHS managers has a high fitting degree and stability. This means that the five factors can be aggregated to one factor on the second-order level, and the competency model has good construct validity.
Conclusion
21 indicators were extracted from the BEIs to EHS managers, and the frequency analysis of their key events or stories. Then, 19 indicators were eventually identified by EFA, including team spirit, initiative, communication within the organization, developing others, self-control, flexibility, attention to details, press-bearing ability, integrity, conversation skills, coordination ability, written communication, decision-making ability, problem-solving ability, sensitivity to problems, analytical thinking, information gaining, knowledge of EHS engineering, and EHS laws and regulations. Through EFA and CFA, we conclude that the competency of EHS managers consists of five dimensions: teamwork, personal traits, communicating and decision-making, problem-solving, and professional EHS knowledge. The second-order factor analysis on the competency structure shows that the five dimensions can be aggregated into one dimension, reflecting that the five-dimension construction of EHS managers' competency model has a good validity.
Discussion
As regards to team work, cooperation among several departments is needed for the accomplishments of managerial tasks in EHS managers' daily work. From this perspective, team spirit means the managers' willingness to cooperate with others for accomplishing various complex tasks. Initiative means that, other than the prescribed work, the managers will try to find out the problems in the EHS affairs and propose suggestions and strategies to solve or eliminate them. Communication within the organization means the managers need to communicate with members of the organization on EHS daily work or special cases and try to maintain a good managerial system. Developing others means they should help EHS staff and other employees to improve their work-related knowledge and skills, and to achieve mutual development.
From the aspect of personal traits, EHS managers should have a lot of special personalities, values and preferences which can effectively assist them in accomplishing the EHS managerial jobs. Among the personal traits, self-control requires EHS managers to hold a very good mood when they in the communication, coordination, explanation, and instruction. Flexibility means that they must consider the features of their industries, production and employees under given circumstances when doing the EHS management and system construction, rather than sticking to the rigid EHS standards and rules. Attention to details requires the managers to be sensitive to potential safety problems and hidden risks. Pressure-bearing ability means that the EHS managers must always be able to undertake their jobs and responsibilities when facing certain pressures. Integrity requires the managers to commit to the EHS affairs, abiding by the principles of justice, fairness and honesty, rather than walking through the process.
Regarding the dimension of communicating and decision-making, the daily work of EHS managers requires them to do much communication and make decisions in emergencies. Also needed is the conversation skill to express the information clearly and accurately. Coordination ability is that in daily work, especially in managing EHS projects and performance indicators involving the work of several departments, EHS managers should be able to facilitate mutual understanding and the cooperation of tasks. Written communication reflects the requirement for the managers to draft documents for constructing the EHS managerial protocols and operation systems. Decision-making ability allows them to do comprehensive analysis and propose reasonable decisions for job duties.
The dimension of problem-resolving reflects EHS managers' strong abilities to guard the site and deal with problems. Ability to solve problems means the managers can effectively solve hidden dangers on site and eliminate hidden hazard source. Sensitivity to problems is that they can detect the hidden dangers in middle-term and long-term, and devote to avoid them by systematic design. When handling the EHS managerial affairs, the managers can holistically analyze various factors to find out the source of hazards and provide solutions to any problems. That is what analytical thinking means. Gaining information means that they can acquire the information needed for work through various media including the enterprise's work site and sources outside the enterprise.
The dimension of professional EHS knowledge reflects the indispensable knowledge and skills of EHS managers, which can refer to hazard identification, risk evaluation and control, personnel training, management of performance indicators, and project change, etc. Hence, knowledge of EHS engineering mainly means the managers should master basic skills and knowledge in EHS fields for directing EHS projects and engineering. EHS laws and regulations require the managers, under the requirements of relevant laws, regulations and rules, to comment the EHS condition of the enterprise and propose rigorous improvement plan to ensure the legal compliance and the lawful accomplishment of work.
Implication and Limitation
Along with the nation-wide implication of EHS management system in Chinese enterprises, there has been a growing interest on the positive impact of the system on corporate and social sustainable development. Accordingly, the market demand for EHS managers is increasing. Therefore, training and developing EHS managers is becoming a top priority for many Chinese enterprises.
Using the competency theory to study whether the managers are competent to the jobs is a difficult but necessary step to the establishment of EHS management system in China. It can help identify the competence requirements for managers' high-performance work, and can be instructive to enterprises and governmental agencies such as the Department of Human Resource and Social Safety (the department of labor). Studies on the competency of EHS managers can also help provide a guideline for Chinese enterprises in examining, selecting, recruiting, training, and promoting of EHS managers, or in their effort to improve EHS management level. Moreover, this paper can also be used as a reference to build China's professional certificating system for EHS managers. Therefore, it is fair to say, this study will help facilitate the formation of the academic discipline for and accelerate the practice of EHS management in China.
This paper is the first research report focusing on EHS managers' competency in the Chinese context. However, it also has limitations. First, the sample is relatively small. Second, the competency model needs additional evidences to confirming its reliability and validity. Because this study is supported by an agency of Guangdong provincial authorities, the findings and results from this study are likely to be applied to the building of a governmental-administrated certificating program for EHS managers. We hope more researchers will conduct studies on EHS managers' competency in the Chinese context.
